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XIII. — Notes on two Expeditions up the River Rovuma, East 
Africa. By John Kirk, Esq., m.d., r.K.G.s. 

Bead, May 8, 1865. 

As a path by which to trade with the interior, or further to explore 
the unknown regions of Central Africa, none better than the Zam- 
besi is to be found on the eastern side of the continent. For 
although the main river is broken by rapids at a distance of 
300 miles from the coast, its tributary, the Shire, leads direct to 
the southern end of the Nyassa Lake, from which it flows as a 
navigable river all the way, except one short space, where the 
waters descend from the level of the lake to that of the ocean. 
Alone this inland sea is suiBciently large to be of primary im- 
portance in the future progress of the country, and it derives 
further interest as being one of a chain of great lakes which 
occupy the central regions. 

The only objection to the-Zambesi is that its mouth is exclusively 
in the power of the Portuguese, who prevent other nations from 
ascending, while they themselves pay tribute to each petty negro 
chief on its banks. It was a great object, therefore, with the 
leader of the late Zambesi expedition to discover some other 
practicable route to the great lake. If another path could be 
found further north and beyond the Portuguse claims, it would in 
the mean time have certain advantages ; and as the Rovuma was 
said to come from near the north end of the Nyassa, it was de- 
termined to explore it with a view to ascertain its size and capa- 
bilities. 

The steam-vessel Pioneer was on the coast, at the disposal of 
Dr. Livingstone. She had successfully come round the Cape 
of Good Hope, steamed well, but drew 5 feet of water. In her 
we left the Zambesi, and passing among the Comoro Islands, to 
avoid the strong current which sweeps down the Mozambique 
Channel, stood over for the African coast. On the 21st February, 
1861, low coral-islands south of Cape Delgado were seen clothed 
with bush and trees. Some of these islands are peopled, although 
in many water is scarce. While we sailed northward the highlands 
of the continent were distinctly seen as a long range, distant not 
many miles inland, and promising, therefore, a healthier climate 
than is found on the Zambesi, where vast alluvial plains intervene 
between the elevated country and the sea. 

Cape Delgado, although not high, is a good landmark. On 
it there once stood a fort, now ruined ; here ends the nominal 
jurisdiction of the Portuguese. A line of Pistia, Azolla, and other 
species of waterweed, through which we passed as we entered the bay, 
showed that some large stream poured down its flood from the 
interior, as was also seen in the muddy colour of the water. 
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As we steamed into the bay the mouths of several small creeks 
were passed before the main river opened, showing the first ridge 
or highland through a long vista of mangroves. This slope 
seemed to be 8 miles off and 200 feet high ; in it was a gap, by 
which the river passed to the alluvial plain. While we lay here 
at anchor, so strong was the current setting out that our vessel 
hardly swung to the tide. Off the Zambesi a heavy surf would 
have lain before us ; but here a boat might pass in and out without 
danger, unless during the strong ebb, when the waters of the river, 
pent up by the tide, came out with violence, causing a heavy 
overfall. On either side we had the white sandy beach, backed 
with evergreen shrubs and a dark wall of mangrove, lining the 
mud-creeks which lie parallel with the coast. 

While some of our party were engaged in wood-cutting, and 
others in mapping, 1 wandered along the shore, gleaning first im- 
pressions of the vegetation, which strongly resembled that of the 
Zambesi, except that here, from the proximity of the highlands, 
many plants came to the seacoast, which before I had known only 
in the interior. But even the first search was rewarded by many 
additions to the flora and fauna of Africa, among which a scarlet 
Combretum and a gay Loranthus were conspicuous at a distance — 
the latter with its flowers forming a drooping terminal spike. 

The loose sand of the coast above tide-mark is here bound 
together by many grasses and sedges, or carpeted with a dense 
mat of tpomea pes caprce, Cananalea obtusifolia, and Cassytha. 
The crest of this sandy ridge is covered with a bushy vegetation of 
Strychnos spinosa, whose bitter poisonous seeds are imbedded in 
an agreeable acid pulp ; Flacourtia bush, whose black plums, when 
fully ripe, are also edible ; the scarlet plum, a species of Gar- 
cinia, one of the best of African wild fruits, has a habit much like 
the cypress of northern climes ; and many others, among which 
the commonest are Oucoba spinosa, Colubrina asiatica, Guilandina 
bonduc, Hibiscus tiliaceus, Thespesia popalnea, Rhus, and Tod 
dalea — the two last valued by the negroes for the acrid resinous 
juice, which forms a native medicine. 

Within the sandy ridge and its mantle of evergreen shrubs we 
descend to a mud-flat, covered every tide with water from the 
creeks, which run parallel with the coast. To enable them to 
inhabit this soft saline soil trees have roots specially fitted to 
support them, and seeds to germinate and quickly take root. 
Here begin the dark, gloomy, and damp mangrove-forests, loaded 
with malaria and swarming with mosquitoes, where the sun 
seldom pierces through the leaves above, and a deathlike stillness 
prevails, broken only by the wild scream of some fish-eagle or 
the chatter of the monkey. This mangrove-forest includes trees 
of widely different botanical affinities, but all suited for their 
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peculiar situation, and admirably adapted to consolidate and 
favour the deposit of alluvial matter. To their agency is due the 
consolidation of the great deltas and rich coastlands of the tropics, 
which would otherwise have been carried off by ocean currents. 

In RMzopliora mucronata, a system of arched elevated roots 
forms a platform above the mud, from the branches others fall 
down to assist in supporting the tree in any direction. This 
species of mangrove forms a tree of no great size, found in soft 
mud near the margin of the creeks ; its seeds germinate while on 
the tree, and form a long conical bolt, admirably adapted to 
implant itself in the soft soil. 

Ceriops nwssamhicensis and Bruguiera gymnorhiza are others 
of the mangrove tribe, formed to grow in harder soil. The 
former is a small tree or bush, the latter a tall straight-stemmed 
tree, yielding excellent timber, and covering vast regions on this 
coast. In its shade nothing grows; but the soft tenacious mud 
beneath is bored with the retreats of many Crustacea. In both 
these trees the roots are clustered round the base of the stem a 
little above the ground; they then extend far in a horizontal 
direction, rising in sharp elbows, from which many rootlets go 
off, to fix them more securely. 

Avicennia officinalis, although not of the botanical family of 
mangroves, occupies the softest and most humid places, and is the 
first species to spring up and occupy a saline marsh. From a strong 
descending central root many others radiate horizontally at different 
levels beneath the surface, giving up every few inches ascending 
suckers, which rise above the soil for several inches, and without 
becoming new trees seem to be in some way necessary to the 
plant's growth. In addition to the above there are several others 
which flourish in these regions, as Xylocarpus granatum, whose 
large globular fruit splits in many segments on falling : its trunk 
is anchored not by aerial roots or underground shoots, but by 
sinuous deep plates, which wind through the mud. Luwnitzera, 
Sonneratia, and Stravadium, are others, the lait yields a strong 
bark,. from which the natives construct a coarse cloth, far inferior 
in strength, however, to the cordage made from Hibiscus tiliaeeus. 

Where these forests are exposed to the air and light, on the 
banks of an open river or the confines of the grassy plains, they 
are festooned by climbing-plants, which form an impenetrable wall 
of tangled vegetation. Of these the India-rubber vine, Carpodinus, 
is one of the most important. The juice of this shrub coagu- 
lates immediately on being removed, and forms caoutchouc of 
excellent quality, with little labour. Dirris uliginosa yields the 
native fish-poison. The stems of this, beaten between two sticks, 
are thrown into a creek or pool, when the fish come to the surface 
intoxicated. 
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Many are the species of Mueuna, with pods clothed with glassy 
little hairs, which enter the skin and cause much annoyance. 
Pliarbitis nil clothes the creeks with its gay flowers, which 
continue throughout the year. Within tide-mark the tree-trunks 
are coated with shells, such as Cerithidia and Littornia ; and on 
the coast the Oowrie-shell is obtained and shipped off to become 
money for those of the west coast and Asia. On the sand there 
are many active Cicindelas ; in the bushy vegetation large dragon- 
flies, tree-frogs and snakes. 

The pools of water are full of fish and Crustacea ; altogether to 
the naturalist, even on the sea-coast, there is a rich field for investi- 
gation, of which as yet we know very little, few zoologists having 
examined the tropical shores of East Africa. 

While we lay at anchor many native vessels passed northwards, 
showing that between the Arab towns and villages a considerable 
trade goes on. Unfortunately much of this is in slaves, for the 
markets of Arabia and Persia — a traffic which now equals that to 
the West Indies, although under the power of the British Govern- 
ment, by which it is tacitly allowed to go on. 

On the 11th March, 1861, we steamed up the Rovuma in the 
Pioneer, a vessel drawing, as has been said before, 5 feet of water 
— far too large a draught for any African river except the Niger. 
We were accompanied by Captain Oldfield and several officers of 
H.M.S. Lyra. Eight miles inland we left the flat maritime plain 
and entered the valley, with gentle slopes, on either side rising 
200 feet, and leading to what seemed a level plateau. This being 
the flood season with rivers south of the Equator the river-bed, 
more than half a mile wide, waS filled, and the current powerful ; 
but although sandbanks existed, no difficulty was found in 
keeping the deep channel. Already the maritime vegetation of 
mangrove had been left, and a country abounding in fine timber 
entered. Conspicuous among the trees were the Cordyla africana, 
jifzelia, Lonchocarpus, and Dalbergia, all valuable woods; but 
others of great size, less known to us, now appeared, such as the 
Trachylohium, or gum-3opal tree, a new Voangueira, or African 
medlar. Here and there the Borassus flahelliformis raised its lofty 
head, showing the singularly dilated trunk ; but of all palms the 
Hyphaene coriacea^ as seerl here, is the most singular, its stem 
dividing many times, and each branch ending in a crown of fan- 
shaped leaves. Some of these strange trees were seen to branch 
dichotomously four times and rise to the Jieight of 30 feet, giving 
an effect to the landscape seen in no other country. 

Sixteen miles from the bay the valley slopes came quite to the 
water's-edge. They were of quartz-pebbles cemented together 
with sand and a little calcareous matter, or of a coarse sandstone, 
soft and friable whe.i moist, hardening under exposure. This rock 
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formation, of which the coast table-land chiefly consists, is probably 
of tertiary date, and continues with the incrustation which lines 
the continent at Mozambique as nummulite limestone, or at the 
Zambesi as calcareous tufa. 

The further north we gO the thicker this bed becomes, until in 
Egypt it forms a mountain mass. When this was deposited the 
whole of Northern Africa seems to have been depressed, and a 
considerable part of it under the ocean. From the interior and 
southern regions tertiary strata of marine origin seems to be 
absent, and represented fay fresh-water lacustrine deposits. 

Here and there a cleared space in the forest or solitary 
hamlet showed the existence of a miserable population ; but the 
large amount of bush-country indicates that at no very remote 
time cultivation was far more extensive than now, for even in 
Africa forest-trees are slow of growth, and once cut down, require 
time to be replaced. A gap in the north bank leads to a small 
lake named " Chidia," surrounded on all sides by an amphitheatre 
formed out of the plateau. At first we imagined that this might 
lead to the Lindi, or some other stream to the north, and that 
the Rovuma would therefore increase in size as we advanced, for 
even now we began to find difficulty among the sandbanks ; but 
the natives assured us that this lake ended not far off, and, as we 
could see, it communicated with the river only by flooding the 
fields, which would soon be dry when the rains ceased. 

It now became necessary to send the boats out in order to find a 
passage for the vessel, whose progress had become very slow and 
uncertain. But, soon after, we decided to return, as a sufficient 
distance had not been gained to serve as a starting-point from 
which to reach the lake by land, and the natives had showed 
themselves far from favourable, and ready, if an opportunity 
offered, to annoy us. 

The few hours we remained were occupied on shore collecting 
natural products, which it had been impossible to do while 
steaming rapidly along. The season was favourable for the 
purpose, although many of the more delicate herbaceous flowers 
had passed, and given way before the tropical grasses, which were 
now rushing into seed before being dried up and burned. About 
one-third of the plants were unknown on the Zambesi, and many 
proved new to science. A handsome new Tetracera represented 
an order known to exist in Western Africa, but hitherto not 
found on the east coast, while a third species was added to a 
small genus hitherto peculiar to the Indian flora ; but of African 
genera,, to which additions may be made from this region, 
the number is immense, and except the mountains of the interior 
there is no part richer than this as a field for a botanist. The 
mantling creepers which clothed the forest-trees indicated a climate 



KiEK on the River Rovuma, East Africa. 159 

perhaps rather more humid than that of the Zambesi ; but as we 
were limited to the vicinity of the river, and near the coast, it 
is impossible to draw accurate conclusions in this respect, while the 
thermometer shewed no change either in temperature or humidity. 
Yet it is very probable that the rainy season, if not more extended, 
may be here more copious. The valley slopes, where free of trees, 
abounded with grasses of the genera Setarea, Sorghum and Andro- 
pogon, and on the pools of water floated the white and blue flowers 
of the water-lily, both lotus and stellaris. 

Wild animals, of which traces were seen, included the hippopo- 
tamus, elephant, buffalo, water-buck, black buck, bush-buck, and 
smaller antelopes ; also hares, porcupines, baboons, and monkeys. 

The few natives met with were timid, and overawed by half- 
caste Arabs of the coast. On 16th of March the river continued 
falling, and on the 18th we began to descend, but did not reach 
the coast before the 23rd, having been many times fast aground, 
and more indebted to a sudden rise of water than our own exertions 
for getting oflT; indeed, had the water continued falling, it may 
be doubted whether the vessel could have been taken down 
without being first lightened of her cargo. 

Oq the 29th, having wooded from the mangrove-forest along- 
side, we left the Rovuma for Johanna, there to take in provisions, 
and assist the missionary party, under Bishop Mackenzie, in settling 
on the Zambesi. 

Remittent fever now broke out as an epidemic, and prostrated 
all who had not before, by long residence on the Zambesi, become 
accustomed to the exhalations of unhealthy regions ; so that while 
crossing to the Comoro Islands the vessel was in the hands of 
those who did not profess acquaintance with navigation. 

Quinine, which elsewhere has been so much praised as a safe- 
guard against fever, when taken in small doses daily, has been 
fouad by us quite inert, attacks of fever coming on those who have 
never before been exposed^while using-the prophylactic and Jindet 
its physiological influence. Yet, in the cure, quinine is indis- 
pensable ; nor do I think the glass of wine in which it is often 
administered to seamen before going on shore in these parts at 
all without its value ; although a cup of hot coffee has always 
seemed to me much better than quinine wine. To keep off" fever 
the great essential is that both mind and body should be kept in 
active exercise ; and nothing is a surer sign of a European being 
unfitted for the climate than to see him languid and incapacitated 
for action. At first, on landing, everyone must expect an attack, 
which passes off". Yet the climate of East Africa is quite unfit 
for a European residence, beyond a limited number of years, for 
soon the health is undermined. 

The Rovuma was a second time examined by us in boats during 
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the dry season of 1862. While the Pioneer was left at anchor in 
the bay, our two boats, in charge of Dr. Livingstone and myself 
respectively, ascended as far as the rapids, where all further pro- 
gress is stopped. 

On starting for the voyage our party made an imposing figure, 
being accompanied for two days by Capt. A. Gardner, of H.M.S. 
Orestes, then in the bay. 

On first entering the river the first thing to strike us was the 
great change in the volume of water coming down. Now, instead 
of the deep channel, full from side to side, there was only a narrow 
streamlet, at first confined to the right bank, and at a mile or two 
crossing between banks and shallows. So difficult, indeed, was the 
navigation, and so bad the passage, that the cutter of the Orestes 
was forced up the fii-st 16 miles with the greatest labour. In order 
to advance a mile it was necessary to cross and recross from bank 
to bank, while the many turnings deprived us in great measure of 
the use of sails. On the afternoon of the 10th we camped on a 
wide sandbank opposite Lake Chidia, and ascended the slope while 
dinner was prepared by the seamen. This was now the driest 
time of year, while the air was intensely hot, and the sky un- 
clouded. The only green trees still in leaf were the Trichilias, 
Afzelias, and Tamarinds, hung with climbing Dalher^ias and 
Curarveas, which lined the river-bank at the foot of the slope. 
Everything beyond was parched, withered, and ready for burning ; 
the trees leafless, like those of Europe in winter, here caused by 
the heat and drought, there by the cold. It was, therefore, the 
worst time of year for the botanist, as only a few withered cap- 
sules remained. Having reached the summit of the ridge which 
cut off the lake, we descended the opposite slope to the wall of 
papyrus and reeds which lined its banks. On the ground passed 
we found many pieces of fossil wood converted into dense sihca, such 
as we see in many parts of Africa, from the desert of Suez to the 
Zambesi. The rock was everywhere a loose conglomerate or 
coarse sandstone, and probably of tertiary date. INo rocks like 
the old sandstone of the Zambesi were here met with. Much of 
the wood through which we passed was Dalhergia melanoxylon, a 
fine compact sort of ebony, of considerable value when sound, but 
unfortunately liable to cracks and rotten holes. On these trees 
there hung abundance of the litmus-yielding lichen, or Orchella, 
which is still an article of export by the French. But here we 
met the Tsetse fly {Glossina morsitans), in itself curse enough 
to keep civilisation from a country, for with it neither the horse, 
ox, dog, nor sheep can live, its bite being fatal to all animals useful 
to man, except the ass, goat, and mule ; and the only hope yet 
known of clearing a country so infested is in the extermination by 
gunpowder of the elephant and buffalo, on which it depends, yet 
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which in their migrations it does not always follow. The few 
natives inhabiting the few rude huts had nothing to sell beyond a 
few pumpkins and a little honey, for which high prices in cloth 
were demanded. 

On the 11th our friends took leave of us, and returned to the 
bay, while our two boats pushed on, determined to follow the 
stream while it remained possible to force the boats along. We had 
already seen enough to convince every one that the Rovuma is of 
no value for trade with the interior. During the dry season it is not 
navigable to boats, for while we succeeded in urging our own for- 
wards, the process could not be called navigation. During flood, 
too, we already knew that the stream could not enable to pass such 
a vessel as the Pioneer. Still, it was an interesting geographical 
problem, and might one day serve as a path for explorers while the 
Zambesi remained closed. 

The main bed of the Rovuma was foimd to take a very direct 
course, with slopes increasing in height as we advanced, and 
distant one or two miles from the bank. 

On the 14th, while we camped under the shade of a Prosopis 
tree, several natives came to us from a village a little distance off, 
bringing pumpkins and cassava-root. From the prosopis tree the 
best canoes are made, being strong and durable, undergoing much 
rough usage among rocks without damage. 

On the 15th we had to retrace our course a little way, having 
got on the wrong side of the banks. In the afternoon of the same 
day we came to an archipelago of low sand islands, with a few reeds 
in the middle of each ; and here the difficulties increased, but our 
crew, which included Zambea natives, by long training could 
usually distinguish the proper course. 

On the evening on the 16th we came to the first considerable 
settlement of natives met with since emtering the river. The huts 
were large, with conical grass-thatched roofs, rounded at the top, 
and well placed under the shade of a dense clump of fine trees, 
half a mile from the water-edge. 

The river-bank where we lay was about 12 feet high, of strati- 
fied clay, with a few calcareous nodules and marsh shells in its 
upper beds. Hither the natives brought for sale a little rice, corn, 
and vegetables. They were a wild people, speaking a harsh dis- 
cordant language, in which we could trace some resemblance to 
that of the Zambesi, from which it differed so as to be quite un- 
intelligible to the natives who accompanied us, of whom some could 
speak the Makoa and Ajawa dialects. The men were rather tall 
and sinewy, of dark complexion, and forbidding expression. The 
little cloth possessed by them was entirely of foreign manufacture ; 
while the women, hideous in the extreme, wore nowiing but a sheet 
of bark round the loins and a few beads or rings on the neck and 
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wrists. The practice of piercing the upper lip, and inserting in the 
hole, which is slowly dilated, a ring of ivory or piece of stone, 
named the pelele, is here practised by the females. Arrows of rude 
manufacture, with lozenge-shaped iron tips, were commonly car- 
ried, and the bow differed from that of the lake tribes in having 
one horn projecting for a foot beyond the attachment of the string. 
Several carried firearms, but the shield, spear, and club seemed 
unknown. None of the weapons seen on the Rovuma were poi- 
soned ; but as we advanced further up, arrow-heads of exquisite 
manufacture were found, showing a much higher state of the arts. 

The district in which we now were seemed to be named Kokoja- 
mana, and the people the Makonde. In the crowd gathered on 
the shore there was one man of finer make than the others — tall 
and clean, with a piece of new cloth round the loins ; he carried 
a well-kept old Tower musket, and had the singular fancy of 
wearing a large lip-ring, a habit adopted by the women of many 
tribes throughout tropical Africa, but before unknown to us among 
the men. Yet this was no personal fancy of his, as we afterwards 
learned ; it is universal among the Mabiha, a small tribe who live 
among the hills to the south of the river bordering the Makoa, to 
whom he belonged. 

On the 17th of September we got under way at 6 a.m. ; the air 
was then 68° and the water of the river 75°. The day was sultry, 
M'ith puffs of wind stirring more or less up the river: a thick 
haze clouded the landscape and prevented a distant prospect, while 
columns of ashes and dust, raised by whirlwinds, stalked over the 
plains. Such days at this season are frequent during the hot months 
which precede the rains. In the forenoon we came to a large 
native settlement of the Makonde : it consisted of ill-constructed 
huts, hastily thrown up, of reeds and coarse grass, and was built on 
one of the flat sandbanks in the middle of the river, which had 
been left dry by the falling water, but which the first floods would 
again cover. 

Here were gathered together a multitude of men and women, 
destitute of any store of grain or flocks of goats, yet seeming in 
good condition. They expressed a particular desire that we 
should land ; but their manner was so rude as they crowded round 
the boats, each man with arms in his hand, that we saw no induce- 
ment to do so, as they had nothing to sell, notwithstanding their 
promise of a goat. Whether they were out hunting their neigh- 
bours, or fleeing from enemies while their food remained stored 
in the bush, we did not learn ; but probably their mode of life 
included both proceedings, and while afraid of being pounced 
upon by others, they are ready themselves to seize and sell any 
who came within their power. While some of our men picked up 
drift-wood, with which to cook a meal, they noticed in the village 



Kirk on the River Rovuma, East Africa. 163 

two recently-decapitated human heads. This district is named 
Njare. In front the southern ridge of hills recedes, leaving a 
wide valley, which we now entered, and for the first time the 
monotonous landscape was broken by a few low rounded hills, 
standing alone in the plain. 

In the afternoon we sailed through a desolate region without 
meeting canoe or passer-by, so little intercourse exists here between 
neighbouring villages. We came at sunset to a camp, similar in all 
respects to that we had passed ; nor had the people received the 
least warning of our approach, as would have been the case else- 
where in a country where confidence exists among the people. 
Here one horde seems to prey upon the other, and cares nothing 
for its neighbours, the scattered villages being probably incapable 
of uniting when threatened by a common enemy. While cooking 
supper before going to bed, several bits of coal were picked up 
on the sand : they were rounded and waterworn, as if carried by 
the stream from a distance, showing the existence of this mineral 
in the interior — a fact which may one day be of importance. At 
present and for many generations to come it is to be feared that 
neither coal nor iron will repay the carriage from so difficult a 
region. On the Zambesi, where both iron and coal are equally 
common, there is more hope of a future trade in them. 

On the 18th we met with greater difficulties than we had yet 
encountered, and were obliged to force the boat through a wide 
expanse of sand, with only a few inches of water to cover it, by 
the assistance of the natives from the settlements on these sand- 
banks, which were here numerous. Although working hard the 
whole day, we did not gain 5 miles, and fully half of this had been 
in deep water under a high claybank, covered with stout Borassus 
fan-palms, whose leaves rattled overhead as we sailed along. 

The natives who had helped us came to sell tobacco in the 
evening, which they did at most reasonable prices ; nor was the 
quality at all bad : 12 lbs. were obtained for a yard of unbleached 
calico. In preparing tobacco here, the leaf, being picked from the 
plant, is tied up in straw and for a few days allowed to ferment, 
when it is pounded in a mortar and moulded, not unlike a flower- 
pot with a hole passing through the centre made by the stick 
which supports it, to dry — an operation allowed to take place 
slowly in the shade. Exposure to the sun and the constant glare 
of the sun on the water, which throughout the whole day I had 
to look on while steering, had caused a deep-seated inflammation 
of the eyes, which dimmed vision and caused much pain. 

Next morning the natives returned, anxious ostensibly to sell 
tobacco and gum copal, which they dig from the river plain, 
100 miles from the coast. Their being armed excited no sus- 
picion beyond what we entertained for all whom we had met with in 
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the Rovuma. A8 we sailed along they followed for several miles, 
and made at one point a rush to gain a prominent point where the 
current ran strong and the river was narrowed between sandbanks 
to only a tew boats' length. In this they failed, for a strong puff 
of wind took us quickly past. Then a shot fired to kill a puff-adder 
basking in the sun caused great commotion among them, and they 
rushed off to the forest ; but we had not gone half a mile when the 
stream again ran close by a high perpendicular sandbank, clothed 
above with tall grass, which the nature of the water forced us to 
approach within 50 yards. Here the leading boat, which I com- 
manded, was fired on without warning, and insulted in the grossest 
manner. As none of us were hit, although arrows passed on all 
sides of the boat, I merely waited for the arrival of the other boat, 
and pulled off as far as the water would allow. A long parley ensued, 
after which the people professed to have mistaken our intentions, 
and so attacked us ; but they were a discordant rabble, without any 
head man, and it was too evident that nothing but plunder had 
been meant. Frustrated in their first attempt through their own 
bad shooting, we had thus full time to be ready for any further 
treachery. However they professed to be fully satisfied, and we 
then went on ; but no sooner had we neared the bank than a second 
volley of arrows fell round about us, and five bullets passed through 
the sail of one of the boats. At this the natives retired, so that 
none of those implicated were visible, while others, at 200 yards 
off, deeming themselves safe, still appeared. The first two shots 
fired by us killed a couple of them, whereafter we passed un- 
molested, and again found ourselves in a desolate region. 

On the evening of the 20th we were at a village of the Makoa, 
on the north side of the Rovuma. Here our men could converse 
freely, knowing well the language. The name of this place is 
Michi. Here the two ridges, which had all along remained in 
view, ceased. Before us lay a gently rising plain, studded with 
clumps of shady trees and hills of trap or igneous rocks, while in 
the distance we saw mountains of no great height, looking more 
metamorphic in their nature. 

Although not using the horseshoe mark on the brow of the 
ordinary Makoa near Mozambique, the people here spoke the 
Makoa language perfectly, and knew well Ibo and Mozambique, 
with which they traded, and where they had seen English ships 
of war. We found in the neighbourhood an Arab of the coast 
on his way back from the lake with ivory and slaves : he spoke 
to us freely of the route, and knew the ferries which we had visited. 
From him we learned that after crossing from Tseruja, on the western 
shore of Nyassa, where we had been, to Nombo, the path lay over 
the mountain, through the territory of the Waio or Ajawa people, 
until the course of the Liende, or Niende as it is also named, is 
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met with. This stream rises in a small mountain lakelet in the 
hills which overhang the Nyassa, and flowing north-east, joins the 
Rovuma at Ngomano, the residence of one Donde, ten days' dis- 
tance west from where we now were. At this point all coast 
caravans cross the Rovuma, and passing by Michi, there leave the 
Rovuma and keep to the north-east, avoiding the Makonde, who 
are known as treacherous robbers. The Niende is said in its 
lower course to be shallow and free of rocks, which would lead us 
to believe that the mountains which shut in the Nyassa are here 
distant from the coast and steep on their eastern slope. Of the 
Rovuma we obtained but little reliable information, as none pro- 
fessed to have travelled far up it. They said that it was believed 
to flow from Nyassa and to be full of great rapids and falls. 
Here white and blue cloths were in demand. The native industry 
of weaving from the good staple cotton which grew seemed not to 
be practised. 

It was curious here to find the swordfish inhabiting a fresh- 
water river far from the sea ; but the same fact had been before 
observed at Tete, on the Zambesi. Indeed this species, Pristis 
perofettii, is certainly a native both of salt and fresh waters, 
although I have never known it to occur above the rapids. 

2.Srd. We had passed the previous day through a country more 
thickly peopled than formerly, and were again among the Makonde ; 
but this portion of the tribe proved civil : on approaching us their 
arms were left behind. The country was more rugged, and the 
plain dotted with eruptive trap rocks and the river-bed sometimes 
with rocks and gravel. The baobab was now coming in flower. 
This is one of the trees which anticipate the rains, taking on life 
while others are dead, and while no change in the humidity of the 
air has been indicated by the hygrometer. 

In the forest near the river we had before seen many bark-hives 
placed in trees to attract the wild bees. This is an industry which 
would well reward the natives, requiring the least possible labour 
and yielding a substance of high value, always in demand; 
but as yet it has not been developed, and these hives are placed 
more for the honey than the wax, which seems to be thrown 
away — at least none was ever oflered to us for sale. Unprincipled 
as are the people of this region, it seems that a bit of rag or a 
vegetable rope tied round the trunk of the tree on which the hive 
is placed is quite suflicient to deter robbers, from dread of magic 
and witchcraft. Half a mile from the river to the south of our 
evening camp was a blufl" chff of black trap, with perpendicular 
face, named Lukombe, a good landmark in this part. 

On the 24th we still passed native camps on the sandbanks. 
The people in them seem perfectly idle, living on the harvest of 
last season, which they have concealed in the forest and among the 
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rocks. In the evening we reached two rocky hills, which closed 
the river, and it was a relief to escape from the monotony of end- 
less sandbanks. In a thicket of tangled jungle, where we camped, 
there was a corn-safe full of grain : it was made of split bamboo, 
platted and supported on uprights, while a thatched roof covered it 
to keep out the wet. 

On the 25th we passed a high, rocky, well-wooded island, in the 
middle of the stream, which now began to flow more swiftly over 
stratified metamorphic rocks. Canoes passed us on their way to 
Ngomano to trade in salt ; they are small and narrow, and are 
taken by water all the way, but between rocks so close together, 
that all declared our boat could not get through. And so we found 
it the following day, for the river crossing a rocky bed of boulders 
does not leave even a boat-passage. The banks were now of stra- 
tified schists, with large crystals of felspar. 

When we came in sight of the rocky bed above mentioned, it 
was at once seen that our furthest point by water had been reached. 
We had attained &, distance of 120 miles from the ocean. No 
lofty hills, such as are believed to lie along the eastern borders of 
Lake Nyassa, were yet visible, and natives told us that further 
up-stream the river divided into two, its southern branch being 
the Niende, which they knew well, and the other coming from the 
west, less known and little visited, flowing through ten days' march 
of unpeopled region, and supposed to rise in the Nyassa Lake. 

Near where we camped a large baobab tree, which had rotted 
at the base and fallen down, drew my attention. The huge trunk 
still lived on while it lay on the ground, and had begun to throw 
out granulations, which indicated the annual rings of which its 
stem was composed. These fully bore out what I had before been 
led to believe, namely, that the rapid growth of these trees suffi- 
ciently accounts for their size, and that even the largest might 
attain its great dimensions in 500 years. 

On the 27th September we began the descent, at first cautiously 
among dangerous rocks, then more freely along the flat valley. 
Having expended our stores we now floated lightly, which more 
than balanced the slight fall of water which had taken place. At 
the point where we were attacked the people were respectful and 
civil, showing none of the rudeness they had formerly exhibited : 
a lesson had been taught them, which had done them much good. 
One evening we came to a deserted village on the bank, which we 
had missed when going up. The natives had not long left it, and 
seemed still to be near. In the centre was the grave of some 
chief or head man, whose death had caused them to remove. It 
was surrounded by upright poles, on which a few charms were 
hung, the ground being slightly raised and covered with blue cloth, 
pinned tightly down over the earth, and now pierced by mice. 
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Pots were placed, mouth downwards, round the spot, and outside 
the hut food and domestic utensils had been thrown out. 

On the 9th October we reached the vessel in the bay, to find all 
well, having ourselves escaped with little fever, although exposed 
terribly to the sun. 

As a path to the lake the Rovuma had certainly disappointed 
us. In flood, there was not water enough for our steamer ; when 
low, our boats with difficulty had passed, and we were effectually 
arrested half way to the lake. If ever a local industry should 
spring up on ite banks, the Rovuma is capable of bringing 
down the produce during flood, or for three months each year in 
boats and barges ; but that day is distant. It is, however, while 
the Zambesi remains shut, an easy way by which to pass the hostile 
and extortionate coast-tribes, and so give a good start for any 
explorers bound to the unknown regions between the lakes of the 
interior, and so determine the yet vexed question of the ultimate 
source whence the Nilotic Lakes receive their supplies of water. 
Ten days from Ngomano the explorers will be at the northern end 
of Nyassa, or at least at the most northern point where it is known 
to reach. 



XIV. — Notes an the Gradient of the Zambesi, on the Level of 
Lake Nyassa, on the Murchison Rapids, and on Lake Shirwa. 
By John Kikk, Esq., m.d., f.e.g.s., f.l.s. [With Diagrams.] 

On the Gradient of the Zambesi. — ^The instruments used in deter- 
mining the level of the Zambesi were the mountain barometer, 
aneroid barometer, and boiling-point barometer. So long as the 
first of these continued serviceable its indications must supersede 
the others. Fortunately it diH not break down until we had passed 
600 miles inland and a level on the Zambesi of 1222 feet. Here 
we left the river and ascended the Batoka hills: before doing 
this careful comparisons of all the instruments were made, and 
thus a point determined which on our return became available for 
checking any additional instrumental error. It was then found 
that the aneroid still continued adding at a steady rate to its 
originally plus error. 

At low levels observations of the boiling-point of water proved 
of no use, bilt observations made with this instrument agreed very 
closely with the results of barometric heights at higher elevations : 
thus the results by both place the Victoria Falls at almost the 
same height above the sea, while the lower stations of Zumbo, &c., 
discard considerably. A similar observation has been made by 
Dr. Hooker in India. 



